Interleukin-4 and lipopolysaccharide synergize to induce vascular cell adhesion molecule-1 expression in human lung microvascular endothelial cells.
Recent studies suggest that increased vascular cell adhesion molecule-1 (VCAM-1) expression on vascular endothelium in bronchial mucosa biopsies correlates with interleukin-4 (IL-4) levels in bronchiolar lavage fluid of allergic asthmatics. The severity of asthma in patients allergic to house dust mite has also been shown to correlate with lipopolysaccharide (LPS), rather than allergen, concentration in dust. We hypothesized that to induce effective VCAM-1 expression in human lung microvascular endothelial cells (HLMVEC), IL-4 may require the presence of a co-stimulus such as LPS. To test this hypothesis we measured, by enzyme-linked immunosorbent assay, induction of cell adhesion molecule expression on, and human eosinophil adhesion to, cultured HLMVEC monolayers pretreated with IL-4 alone or combined with LPS. IL-4 synergized with LPS to induce VCAM-1 expression at 24, 48, or 72 h, whereas IL-4 alone induced expression at 72 h only. IL-4 did not induce expression of intercellular adhesion molecule-1 or E-selectin or alter LPS-induced expression of either. Pre-exposure of HLMVEC to LPS or IL-4 (1 h), followed by IL-4 or LPS, respectively (23 h), also induced VCAM-1 expression. Eosinophil adhesion to HLMVEC monolayers treated with IL-4 and LPS together, but not alone, significantly (P < 0.001) increased from 9.6 +/- 1.5% (control) to 26.9 +/- 3.3% and was inhibited by a monoclonal antibody against the VCAM-1 ligand, very late antigen-4. Analysis of VCAM-1 mRNA revealed synergism between IL-4 and LPS which may, in part, contribute to enhanced VCAM-1 expression. These results suggest that the presence of a co-stimulus such as LPS may be necessary for IL-4 to effectively induce VCAM-1 expression in lung microvasculature.